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Guest editorial
This special issue is based on the workshop on Implicit Computational Complexity held in July
1999 at Trento, as part of the Federated Logic Conference (FLoC99). Authors of work presented
there were invited to submit papers related to the theme of the workshop, and we are pleased to
present a selection of the submissions.
Implicit Computational Complexity refers to a collection of approaches to computational
complexity that have emerged over recent years, which deﬁne and classify the complexity of
computations without direct reference to an underlying machine model. The motivation is that the
complexity of a computation should be visible from its high-level speciﬁcation, without a machine
level examination of resources, such as time and space. The machine-independent high-level ap-
proaches for characterizing computational complexity cover a wide range, including applicative
functional programming languages, linear logic, bounded arithmetic and bounded set theory,
database languages interpreted over ﬁnite structures, and structural restrictions on program
termination proofs. Each such approach introduces measures of resources and corresponding
notions of complexity, such as complexity of proofs, kinds of set existence principles, numbers
and order of variables, etc. The fascinating aspect of the ﬁeld is how these various measures tie
together and relate to standard machine-based measures of complexity. The close correspon-
dences that exist are testimony to the fundamental and robust nature of the concepts being ex-
plored. The purpose of the ICC99 workshop was to bring together researchers working on these
various approaches to report on recent advances and to explore unifying principles. It is hoped
that the conceptual approach to computational complexity that is being developed will not only
enhance our understanding of diﬃcult questions in complexity but also, through migration of
these concepts into database theory, functional programming languages, and formal methods in
hardware and software design, aid in the engineering management of complexity.
The Trento workshop proved very successful, reﬂecting the true diversity as well as the unity of
the ﬁeld of implicit computational complexity. This is something that is also reﬂected in the papers
in this issue. A number of other papers that were presented at the workshop have since been
published elsewhere. We are also pleased that ICC has, since the Trento meeting, become an
annual event, with ICC00 held in Santa Barbara along with LICS, and ICC01 with PADO and
MFPS at Aarhus.
The ICC99 workshop would not have been possible without the ﬁnancial support of the
National Science Foundation and the Oﬃce of Naval Research. We would like to take this op-
portunity to thank the sponsors for their generosity.
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